Barley serine proteinase inhibitor 2-derived cyclic peptides as potent and selective inhibitors of convertases PC1/3 and furin.
Proprotein convertases (PCs) are serine proteases containing a subtilisin-like catalytic domain that are involved in the conversion of hormone precursors into their active form. This study aims at designing small cyclic peptides that would specifically inhibit two members of this family of enzymes, namely, the neuroendocrine PC1/3 and the ubiquitously expressed furin. We studied peptide sequences related to the 18-residue loop identified as the active site of the 83 amino acid barley serine protease inhibitor 2 (BSPI-2). Peptides incorporating mutations at various positions in the sequence were synthesized on solid phase and purified by HPLC. Cyclization was achieved by the introduction of a disulfide bridge between the two Cys residues located at both the N- and C-terminal extremities. Peptides VIIA and VIIB incorporating P4Arg, P2Lys, P1Arg, and P2'Lys were the most potent inhibitors with K(i) around 4 microM for furin and around 0.5 microM for PC1/3. Whereas peptide VIIB behaved as a competitive inhibitor of furin, peptide VIIA acted as a noncompetitive one. However, all peptides were eventually cleaved after variable incubation times by PC1/3 or furin. To avoid this problem, we incorporated at the identified cleavage site a nonscissile aminomethylene bond (psi[CH(2)-NH]). Those pseudopeptides, in particular peptide VIID, were shown not to be cleaved and to inhibit potently furin. Conversely, they were not able to inhibit PC1/3 at all. Those results show the validity of this approach in designing new effective PC inhibitors showing a certain level of discrimination between PC1/3 and furin.